All patients were studied by cineangiography. Nineteen patients (54.3%) had no significant stenosis of a coronary artery. Sixteen patients (45.7%) were found to have stenosis of more than 50% in one of the major coronary arteries. In nine of the latter, the site of stenosis corresponded with the site of ST elevation on the ECG. These patients all had single vessel disease with good perfusion distal to the stenosis. All of these nine patients underwent an aortocoronary bypass procedure. The site of the stenosis in the other seven patients did not correspond to the site of STsegment elevation on their ECGs and these patients were not treated surgically.
PRINZMETAL and his coworkers' described a variant form of angina in which recurring attacks of pain occurred almost exclusively at rest, particularly in the early morning, were rarely provoked by exercise, were associated with transient STsegment elevation, and were related to an obstructive lesion of a single major coronary artery. Since that time there has been some disagreement among workers in the field over the definition of this syndrome. In spite of the low incidence of ischemic heart disease among Japanese, 200 cases of the variant form of angina have been reported from Japan.' The development of cardiac arrhythmias in many patients with variant angina further emphasizes the clinical significance of this syndrome.
Patients and Definitions Thirty-five patients were studied. For this report, the patients were classified according to ST-segment deviation at rest and during exercise. Group a includes 27 patients in whom ST-segment elevation occurred only at rest ( fig. 1 ). Group b includes eight patients in whom ST-segment elevation occurs at rest and ST depression during exercise ( fig. 2 ).
Enzyme studies on all patients were within normal limits.
Results

Coronary Cineangiography
All patients were studied by cineangiography. Nineteen patients (54.3%) had no significant stenosis of a coronary artery. Sixteen patients (45.7%) were found to have stenosis of more than 50% in one of the major coronary arteries. In nine of the latter, the site of stenosis corresponded with the site of ST elevation on the ECG. These patients all had single vessel disease with good perfusion distal to the stenosis. All of these nine patients underwent an aortocoronary bypass procedure. The site of the stenosis in the other seven patients did not correspond to the site of STsegment elevation on their ECGs and these patients were not treated surgically.
Medical Treatment
Glycerol trinitrate (0.3-0.6 mg sublingually) was administered to all patients during an attack. The drug resolved the chest pain, ST-segment elevation disappeared, and arrhythmias were abolished. However, due to its short action and the tendency for attacks to occur in the early morning, the preparation is not useful in preventing attacks.
Isosorbide In August, 1972, a limited supply of nifedipine, a coronary vasodilator (a 1,4,dihydropyridine derivative), F became available. In 25 patients who received the preparation (40-80 mg, in four divided doses), symptoms were completely abolished. In two patients, the preparation was not effective for the chest pain associated with ST depression during exercise.
Propranolol (60-120 mg daily) was administered to five patients without effect.
Atropine i.v. was given to five patients; only one experienced relief of pain.
Lidocaine (1.0-2.8 g daily) was infused in two patients with a history of ventricular fibrillation but did not prevent its recurrence. venting frequent attacks of cardiac arrhythmia. The nine patients mentioned above in whom the location of the coronary artery stenosis and the site of the ST elevation coincided underwent aortocoronary bypass surgery in an attempt to prevent a fatal cardiac arrhythmia or a myocardial infaretion in the vessel distal to the stenosis ( None of the 35 patients has developed myocardial infarction. One death was due to complete atrioventricular block during surgery, and the other death was due to ventricular fibrillation. The rest of the patients responded favorably to nifedipine, although symptoms improved spontaneously in some patients.
Discussion
Prinzmetal and his coworkers' 5 presented the first description typical of chest pain associated with ST elevation. These researchers concluded, on the basis of autopsy studies, that the symptoms were due to stenosis of one of the major coronary arteries. The work of many other investigators supported an association between the symptoms and the stenosis of a coronary artery.
In contrast, in variant angina, only nine cases (25.7%) in our study showed good correlation between ST elevation and the angiographic findings. From coronary artery on the side of the injection, was found ( fig. 3 ). Sinus arrest, sinoatrial block, and atrioventricular block were also associated with ST-segment elevation. Short runs of tachycardia and ventricular fibrillation were sometimes observed when acetylcholine injection was stopped. These changes varied from experiment to experiment and were similar to the variability of the ECG during variant angina in man.
Our results suggest that further study of the effects of the autonomic nervous system on the heart may ultimately clarify the pathogenesis of variant angina.
